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SECTION 1 - GENERAL PROVISIONS

1.1 Title: This manual together with all future changes and amendments shall be known
as the Department of Public Works (DPW), County of Kauai, Storm Water Runoff System
Manual, hereinafter referred to as the MANUAL. '

1.2 Jurisdiction: The MANUAL shall apply to all land within the jurisdictional
boundaries of the County of Kauai (County) which includes the Islands of Kauai and
Niihau. The MANUAL shall apply to all facilities constructed within County rights-of-way,
easements dedicated for public use and to privately¥0wned systems that are part of the
required infrastructure improvements for a subdivision. The runoff detention and water
quality requirements will apply to privately-owned and maintained facilities that are required
to meet drainage design requirements of the County. These facilities include but are not
limited to closed conduits, inlets, manholes, cuiverts, swales, detention basins, channels
and other facilities approved by the County Engineer.

1.3  Purpose and Effect: The MANUAL has been prepared to guide County Engineers
and other interested parties in the general features required for the design of storm
drainage facilities in the County of Kauai.

The MANUAL is not intended to limit the initiative and resourcefulness of the engineer in
developing drainage plans, or be viewed as maximum limits in design criteria. More
stringent criteria should be used where such is indicated.

1.4 Review and Approval: The County will review all drainage submittals for
compliance with the MANUAL. An approval by the County does not relieve the owner,
engineer, or designer of the responsibility for ensuring that the calculations, plans,
specifications, construction and as-built drawings are in compliance with the MANUAL, and
that the necessary or desired drainage objectives will be accomplished.
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1.5 Interpretation: In the interpretation and application of the provisions of the
MANUAL the following shall govern:

a. In its interpretation and application, the provisions shall be regarded as the
minimum requirements for the protection of the public health, safety and
welfare of the residents of the County of Kauai.

b. If other laws, ordinances, or regulations cover the same subject as the
MANUAL, the stricter requirement shall apply.

c. The MANUAL shall not abrogate or annul any permits or approved drainage
reports, construction plans, easements, or covenants issued before the
effective date of the MANUAL. ‘

1.6 Variance:

Authority
The County Engineer may grant variances from the provisions of this Section only
in unusual situations as set forth in this Manual.

Standards
Variances from the terms of this Manual shall be requested only for the following
reasons: ‘

a. Situations where strict compliance with the Manual may not serve to protect
the public health and safety.

b. Situations which require additional analysis outside the scope of the Manual
for which the additional analysis shows that deviation from the Manual will
not be detrimental to public health and safety.

Final Drainage Manual
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Hydrologic and/or hydraulic conditions which cannot be adequately .
addressed by strict compliance with the Manual.

In no case will a variance be granted for conditions which are created by improper
site planning (i.e. lack of adequate space allocations) or when it will provide the
applicant with special privileges not enjoyed by other properties in the vicinity. The
County Engineer shall indicate the particular evidence that supports the granting of
the variance.

Application

An application for a variance shall be filed by a registered Civil Engineer. The
application shall contain the information required pursuant to this Manual and other
information justifying the issuance of the variance.

Procedure

(a)

(b)

(c)

All variances shall be submitted in writing to the County Engineer for
approval.

The County Engineer shall inform the applicant within thirty (30) calendar
days from receipt of the written request as to whether the variance request
is a complete application containing the required scientific and technical
information necessary for the variance consideration, unless a mutually
agreed-to extension is obtained from the County Engineer.

Upon receipt of a completed written application, the County Engineer shall
either grant or deny the variance request within sixty (60) calendar days.
Upon the determination of the County Engineer that a variance may be
granted consistent with the requirements of this Manual, the Variance shall
be issued to the applicant on such terms and conditions, as the facts may
warrant. The County Engineer shall append conditions that achieve a
substantial equivalent or alternative to the regulation from which the variance
is sought.
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1.7  Definitions: Forthe purpose of the MANUAL, unless it is plainly evident from the
context that a different meaning is intended, certain words and phrases used herein are
defined as follows:

a. Best Management Practices (BMPs) shall mean temporary and permanent
practices that are consistent with the requirements of Title 11, Chapter 55 of
the Hawaii Administrative Rules as administered by the State Department of
Health (DOH) Clean Water Branch and selected by the engineer to mitigate
water quality impacts due to development.

b. Building Setback Line shall mean: the Flood Boundary as defined by
Flood Emergency Management Agency (FEMA) Flood Insurance Study
(FIS). Where no Flood Boundary has been defined by a FEMA FIS or COE

Flood Study:

1 foot above the Flood Elevation as calculated by an engineer utilizing
FEMA-approved methads for riverine Flood. Insurance Studies.

. 3-foot above the Flood elevation as calculated by an engineer utilizing

normal depth computations.

C. Comprehensive Zoning Ordinance shall mean-Chapter.8.of the Kauai County
Code, the Comprehensive Zoning: Qrdinance.

d. County Engineer shall mean the Engineer in charge of the Department of
Public Works, County of Kauai. ‘
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Detention Facilities shall mean facilities such as detention basins or wetlands
used to provide the temporary impoundment, or detention, of runoff, to
control runoff rates. = -

Development shall be as defined in the Comprehensive Zoning Ordinance
of the County of Kauai. '

Drainage Basin shall mean the area of land from which storm runoff
flows to a drainageway.

Drainageway shall mean any drainage flow path consisting of natural
channels, gullies, valleys, flood plains, wetlands or other waterways.

Engineer shall mean a Licensed Professional Civil Engineer currently
registered by the State of Hawaii to practice Engineering in the discipline of
Civil Engineering.

Finished Floor Elevation shall mean the elevation of the lowest habitable floor
of any structure.

Floodway, Flood Fringe and Flood Elevation shall be as defined by
the Federal Emergency Management Agency (FEMA) on the FEMA Flood
Insurance Rate Map (FIRM).

Flow Pattern and Rate shall mean the calculated flow pattern and rate of flow
of stormwater runoff as determined by the Engineer utilizing topographic
information and hydrologic and hydraulic engineering analysis.

Local Drainage System shall mean a system that consist of streets, swales,
curb and gutter, inlets, closed conduits, culverts, channels and other
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drainage facilities required to convey the minor storm runoff from a tributary
area of less than 100 acres to a major drainageway.

Major Drainageway or Major Drainage System shall mean any drainage flow
path consisting of natural channels, gullies, large storm drain trunk lines,
regional detention areas and other facilities for major storm runoff from a
tributary area of 100 acres or more.

Peak Flow shall mean the maximum instantaneous flow dUring a given
storm event as calculated by approved hydrologic methods.

Predevelopment shall mean the existing condition of a property prior to any
development activity. '

Property and Right-of-Way Lines shall mean the boundaries or lot lines
shown on a subdivision map that depict the separation between two
properties or land parcels.

Storm Event shall mean the estimated amount of rainfall, given in inches,
that is expected to occur during a storm with a certain duration and
recurrence interval.

Subdivision shall mean all activities as defined in the Subdivision Ordinance
of the County of Kauai.

Ultimate Development shall mean the future development of a drainage
basin to conform to the land uses as shown on the Kauai County General
Plan.

Volume of Runoff shall mean the total amount of runoff for a given storm
event as calculated by approved hydrologic methods.
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Watershed is a system of contiguous drainage basins that ultimately flow to
the ocean.
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CASE (ll) ~ For comparison purposes, let the apron width be three times the width of the outlet culvert.

(W) Given: Culvert Flow (Q) = 37.6 cfs, Culvert Flow Depth (dn) = 1.8", Outlet Diometer (D) = 2.5, Apron Width (W) = 7.5,
Relative Depth of Flow In Pipe = (dn/D) = 0.72, Energy Discharge Factor (qc) = (Q)/(D)5/2 = 3.80

(A) Using the given (qc), (dn), and Figure 61 we determine that the Pressure plus Momentum factor (P+M)/(wD3) = 0.93

(B) Using the Voiue from (A) and Figure 62c we find that the Relative Flow Depth on the Apron = (d/D) = 0.76
or since the Outlet Diameter (D) is 2.5", the Apron Flow Depth (d) = 0.76+2.5 = 1.90'

(C) Using Culvert Flow (Q), Apron Width (W), and Apron Flow Depth (d), the Apron Flow Velocity (Va) = Q/dW = 2.64 ft/s

(D) The Head on the End Wek (H), con be calculated using (Q), Apron Width (W), Apron Flow Velocity (Va), and the
discharge formula over a broad—crested welr (Q = 3eW(H+1.2¢Va2/2¢32.2)3/2), Substituting the known values
into the formula and solving for (H), the Head on the End Weir (H) = (Q/3+W)%/3-(.01863+Va2) = 1.268'

(E) Having enough information, the Baffle Blocks and End Weir Outlet Structure is Dimensioned as Follows:

(1) Apron Length = Max. Hydraulic Jump (H]) = (5.60¢d) = (5.60+1.90) = 10.64'

(2) Distance from Outlet to Toe of Hydroulic Jump (T) = (0.30¢H]) = (0.30+10.64) = 3.19'
(3) Distancs from (T) to End of Apron Transition = (0.07+H]) = (0.07¢10.64) = 0,74’

(4) End Welr Helght = Apron Flow Depth (d) — Head on Weir (H) = 1.90' - 1.28' = 062"

(5) Depth of End Weir = Weir Head (H) = 1.28"

(6) Vacont Space Betwesn End Weir and Baffle Blocks = Apron Flow Depth (d) = 1.90

(7) Baffle Block Width = 0.25 + Apron Width = 0.25¢7.5 = 1,88’
(8) Baffle Block Height = 0.65 + Apron Flow Depth (d) = 0.65¢1.90 = 1,24’

(9) Baffle Block Top Flat Depth = 0.13 + Apron Flow Depth (D) = 0.1341.90 = 0,25’
(10) Baffle Block Total Depth = Baffle Block Top Flat Depth + Baffle Block Height = 1.24+0.25 = 1.49'
(11) Minimum Horizontol Distance for Rip Rap Transition to Top Channel Bank = (0.30¢Hj) = (0.30+10.64) = 319

Note: Velocity = 2.64 ft/s.

10.64

3.19 |

318 |

6.71

|
'-'—0.74

—1.28

10.64 3.19

1.28—= ~—
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1.24— F— %

Section
Not to Scale

In comparison, both Case (I) and Case () reduces the flow velocity in the channel below the intended godl of 5 ft/s. In Case (ll)
the channel velocity was reduced significantly below 5 ft/s; however, design constraints could preclude Case (ll) as a viable solution.
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BAFFLE WALL DISSIPATOR -~ TABLE VIII-C-1.
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CONJUGATE DEPTH CALCULATION
o FOR THE FORMATION OF A
S 5 HWYDRAULIC JUMP IN A PIPE

sl ] ]
L
SN

FINANS

partlull pipe
P+ 4ol
wD? 4 0 TiN

.

1\ DI
o.e \i\ S

]

l‘\"ﬁ——&:..{__,
t

0

[} \f 2 J 4 E*g S '3 7 8 9|
0.93 wD

Figure 61 - Pressure plus momentum for various depths of flow in circular pipe
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DEPTH OUTFLOW SUMMARY

ELEVATION

DEPTH

Q1

Q2

Q3

TOTAL Q

feet

feet

cfs

cfs

cfs

cfs




ROUTING CURVE SUMMARY

25/T+0=240S+0

ROUTING PERIOD = .1 hour

ELEVATION

S (STORAGE)

0O (OUTFLOW)

28/T+0O

feet

acre-feet

cfs

csf




ROUTING FORM

3

4

3

6

7

LINE

TIME

INFLOW (2)

INFLOW (1) + INFLOW (2)

2S() - (1)

25(2)t + O(2)

OUTFLOW, 0(2)









